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Effects of Transportation Conditions Across Sudan on The Stability of 
Medicines 
Abstract 
The stability of pharmaceuticals mainly influenced by the rate of degradation reaction 
which in turn greatly affected by temperature variation. According to Arhenius 
Theory the rate of reaction is exponentially proportional to rise in temperature, and 
according to Q10 Theory, the rate of reaction increase 2 to 4 folds every 10°C rise in 
temperature. So, the concept of the Mean Kinetic Temperature was adopted as an 
expression for the fluctuating temperature. EMRO of WHO specifies 30°C as the 
maximum transportation temperature for Sudan. Five drug products of different 
varieties and packaging were transported with electronic temperature and humidity 
recording devices to six Sudanese cities of different climates. The samples were tested 
before and after transportation using pharmacopoeial methods. The recorded 
temperatures were electronically treated by Stability System II software to calculate 
the Mean Kinetic Temperature. The resulted transportation MKT to all cities, 
including Khartoum and those using air flight vehicles, exceeded the specified limits. 
The MKT of Khartoum streets and traffics reached 48.3 °C during summer seasons. 
The active pharmaceutical ingredients of most drug products utilized were greatly 
affected and consequently the expiration date will be earlier than that specified in the 
labels. The average change in Artemether products was 9.7% for tablets and 3.13% 
for injection. Metronidazole IV fluid lost water resulting in significant increase in 
concentration of the solute. Amoxicillin trihydrate powder for suspension and 
Rifampicin tablets lost 6.9% and 6.16% from their potency respectively. It is 
potentially recommended that transportation and distribution of medicines should be 
in a controlled specifically licensed conditioned vehicle, datalogger should be 
attached and the temperature should not exceed the specified limit. Special care 
should be given to Artemeter products for both quality and handling. Large volume 
parentrals in plastic container should be avoided whenever it is possible. DRA 
reference laboratory should be rehabilitated and perfectly equipped and staffed to 
achieve all stability studies required. 





 تأثير ظروف ترحيل الأدويه على ثباتيها في السىدان
 مستخلص
رؼزجش انحشاسِ يٍ أْى انؼٕايم انًؤثشِ فٙ يؼذل انزفبػم انكًٛٛبئٙ ٔثبنزبنٙ ْٙ انؼبيم الأْى فٙ 
ثجبرٛخ الأدّٔٚ،  نزا فمذ كبَذ َظشٚخ أسُْٕٛط ثأٌ يؼذل انزفبػم ٚزُبعت أعٛب يغ اسرفبع دسخخ 
 دسخبد يئّٕٚ ٚضٚذ 01 رفزشض أٌ أ٘ اسرفبع فٙ دسخخ انحشاسِ  01Qانحشاسِ كًب اٌ َظشٚخ
يؼذل انزفبػم انٙ ضؼفٍٛ حزٗ خًغّ أضؼبف نزنك اَجُٗ يزٕعظ دسخخ انحشاسِ ػهٗ أعبط 
رأثشْب فٙ انزفبػم ٔنمذ حذد يكزت يُظًخ انصحّ انؼبنًٛخ نًُطمخ ششق انًزٕعظ ثأٌ لا ٚضٚذ 
ٔػهّٛ فمذ رى .  دسخّ يئّٕٚ03يزٕعظ دسخخ انحشاسِ انفبػهّ نزشحٛم الأدّٔٚ ثبنغٕداٌ ػٍ 
اخزٛبس عزّ يذٌ عٕداَّٛ راد يُبخبد يخزهفّ ٔرى ػًم يدٕػبد دٔائّٛ، كم يدًٕػّ رحزٕ٘ 
ػهٗ خًغّ أصُبف ثأشكبل صٛذلاَّٛ يخزهفّ ٔيصبدس رصُٛغ يخزهفّ ٔرؼجئبد يخزهفّ أٚضب 
ٔأرجؼذ كم يدًٕػّ ثدٓبص سصذ ٔ رغدٛم انكزشَٔٙ نهحشاسِ ٔانشطٕثّ، ٔرى رحهٛم الأدّٔٚ لجم 
اعزخذو انجشَبيح الانكزشَٔٙ الأيشٚكٙ َظبو . رشحٛهٓب يدزًؼّ ثى ثؼذ انزشحٛم نكم يذَّٛ يُفصهّ
انثجبرّٛ نحغبة يزٕعظ دسخخ انحشاسِ انفبػهّ ٔلذ رجٍٛ أٌ ْزِ انذسخّ لذ رى ردبٔصْب نهًذٌ انغذ 
ٔثزحهٛم انًبدِ .  فٙ شٕاسع انخشطٕو فٙ فصٕل انصٛفC°3.84انًخزبسِ حٛث أَٓب لذ ثهغذ 
انفبػهّ نلأدّٔٚ ٔخذ أٌ خًٛؼٓب لذ رأثش ثبنزشحٛم ٔ ثبنزبنٙ ُٚؼكظ رنك عهجب ػهٗ رأسٚخ انصلاحّٛ 
 فٙ انحمٍ %31.3 فٙ الألشاص ٔ %7.9فًزٕعظ انزغٛٛش فٙ رشكٛض ػمبس آسرًٛٛثش ٔصم انٙ 
كًب اٌ رجخش خضٚئبد انًبء ػجش خذاس انؼجٕاد انجلاعزٛكّٛ نؼمبس يٛزشَٔذاصٔل انًؼذ . انضٚزّٛ
نهضسق انٕسٚذ٘ أدٖ انٗ صٚبدح رشكٛض انًزاة ٔلذ ٔخذ اٚضب أٌ ثٕدسح يؼهك الأيٕكغٛغههٍٛ 
.   رجبػب يٍ فؼبنٛزًٓب %61.6ٔ  %9.6ٔألشاص سٚفبيجغٍٛ فمذا فٙ انًزٕعظ 
نزا فبَّ يٍ انضشٔس٘ خذا أٌ ٚكٌٕ رشحٛم الأدّٔٚ فٙ ٔعبئم َمم يحكًّ ٔيدٓضِ ٔيشخصّ 
نٓزا انؼشض ٔيضٔدِ ثأخٓضح سصذ ٔرغدٛم ثحٛث لا رزدبٔص دسخخ انحشاسِ ٔانشطٕثّ انُغجّٛ 
كًب أَّ لا ثذ يٍ الاْزًبو انخبص ثؼمبس اٜسرًٛثش يٍ حٛث انُٕػّٛ ٔاندٕدِ . انذسخبد انًحذدِ
لأًْٛزّ فٙ ػلاج انًلاسٚب ٔأٌ انًحبنٛم انٕسٚذّٚ انزٙ رحزٕ٘ ػهٗ يٕاد فبػهّ لاثذ يٍ ردُت 
.  انغًبذ ثبنؼجٕاد انجلاعزٛكّٛ يب أيكٍ رنك
ٔ نكٙ ٚطهغ انًؼًم انمٕيٙ نهشلبثّ انذٔائّٛ ثذٔسِ كبيلا فٙ انزحبنٛم ٔ دساعبد انثجبد لاثذ يٍ 
. رأْٛهّ ٔرضٔٚذِ ثبلأخٓضِ ٔانًؼذاد انلاصيّ ٔثبنكبدس انًؤْم ٔانًذسة
 
 
 
